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Introduction
Over 50% of production in the U.S. economy is delivered by conglomerates (Maksimovic and Phillips, 2007) . Such prevalence neither is consistent with the view that diversification is ex ante inefficient nor can be explained by the agency problems associated with conglomerates (Gomes and Livdan, 2004) . Either theoretically or empirically, the value of corporate diversification remains a largely unsettled debate. 1
As Stein (2003, p. 145) remarks, "after all, taken as a whole, the theoretical work does not lead to a clear-cut prediction that diversification . .. is on average good or bad", and greater attention should be paid to a cross-section of the value of diversification. In a similar vein, Hadlock et al. (2001, p. 614 ) point out that when trying to understand how diversification affects wealth, it is important to "identify when the costs are likely to exceed the benefits, and vice versa".
In this paper, we examine when the benefits of corporate diversification exceed the costs, and vice versa. Relying on the existing theoretical insights, we propose, as the framework for our analysis, that at low degrees of diversification the marginal benefits of diversification exceed the costs yielding a wealth increase, and that the wealth increase becomes smaller as firms diversify further and turns into a wealth loss once firms diversify beyond an optimal level. Beyond the optimum, the increasingly large costs exceed the benefits. This cost-benefit trade-off facing shareholders predicts an inverted U-relation between shareholder wealth and the degree of diversification. 1 The conglomerate discount widely reported in earlier studies (e.g., Lang and Stulz, 1994) has been challenged by recent evidence. Several recent studies report that the value discount is attributable to the choice of methodology (e.g., Campa and Kedia, 2002) or fundamental factors other than diversification itself (e.g., Graham et al., 2002) . There is also growing evidence that the internal capital market in conglomerates is active and can be beneficial to firm performance (e.g., Billett and Mauer, 2003; Duchin, 2010) . However, Lamont and Polk (2002) find that an exogenous increase in diversity reduces excess firm value, supporting the view of inefficient internal capital markets. Mitton (2012) reports a negative relation between diversification and labor productivity, and attributes this negative effect of diversification to resource misallocation in the internal capital market. We review relevant theoretical arguments in section 2. For an insightful review of the literature, see Maksimovic and Phillips (2007) .
In examining the trade-off proposition, we employ diversifying acquisitions as a proxy for diversification attempts. Acquisitions are the most common means through which firms diversify (Graham et al., 2002; Maksimovic and Phillips, 2007) . Diversifying acquisitions represent 28% of our sample acquisitions made by U.S. listed firms during 1990 and 2010. We measure the wealth change due to a diversification attempt as the announcement-period excess return to a diversifying acquirer. We find reliable empirical support for the trade-off proposition. Conditional on making a diversification attempt, the predicted inverted U-relation between wealth and the degree to which a firm operates in different industrial segments provides a robust description of how corporate diversification affects the wealth of shareholders in a diversifying acquirer.
We find that, over a low range of diversification, diversifying acquisitions significantly increase the wealth of acquirer shareholders at a decreasing rate.
Shareholders will suffer a wealth loss if firms make a diversifying acquisition, i.e., diversify, beyond the optimal level of diversification. Our empirical design allows the optimal level of diversification to be estimated, and the estimates imply the optimum of around six segments for an average diversifying acquirer. The estimates remain stable after accounting for unobserved firm-specific factors. Moreover, the inverted U-relation is unique only to diversifying acquisitions, i.e., not observed among non-diversifying acquisitions, indicating refutability of the trade-off proposition. The relation prevails even if the same diversifier also pursues a non-diversifying acquisition(s). This evidence of the inverted U-relation also implies that corporate diversification can turn out a bright side as well as a dark side on shareholder wealth.
To further understand the trade-off facing shareholders, we also examine the extent to which shareholders gain from optimal diversification and lose from diversifying beyond the optimal level. Data reveals that 88% of diversifying acquirers in the sample end up with five or fewer segments after acquisition, and 5% with six segments. These patterns indicate that firms that diversify typically do not diversify beyond the optimal level. Diversifiers that operate below the implied optimal level of diversification before making a diversifying attempt earn a significant announcementperiod gain. Although the gain significantly shrinks by several folds for the small group of diversifiers that operate beyond the optimal level before diversifying, it remains significantly positive. Diversifier gains also monotonically and significantly fall in diversifiers' existing degree of diversification. These gain patterns together with a very small number of firms that diversify beyond the implied optimum are consistent with the view that firms diversify cautiously and stop diversifying before the marginal benefits are offset by the increasing costs.
While these positive gains are consistent with value creation from optimal diversification, the observation that a large number of diversifiers operate at levels below the implied optimal level of diversification could be interpreted to suggest that firms generally are not sufficiently diversified. However, a diversifying decision involves significant costs and is not costlessly reversible (Denis et al., 1997; Gomes and Livdan, 2004) . Such irreversibility represents constraints that inhibit firms from moving to the optimal level of diversification in a given attempt. Thus, the observation that most diversifiers appear under-diversified is in line with the existence of material frictions inherent in corporate decisions.
Since acquisitions are essentially our empirical lab and the listing effect is one important stylized fact from the recent M&As literature, we also investigate a fundamental implication of the effect on the benefits and costs of diversification. It is now well established that acquirers suffer a small announcement-period loss when the target is a publicly listed firm, but earn a significant gain when the target is an unlisted entity (e.g., Faccio et al., 2006; Netter et al., 2011) . The listing effect implies that the negative wealth effect associated with acquiring a listed target may well eat up all of the net benefit of diversification even when a diversification attempt in and of itself is wealth-maximizing. Consistent with the recent M&As studies, the listing effect is persistently significant in our sample. Diversifiers earn significant gains when acquiring an unlisted target, but small losses when their target is a listed firm. Importantly, the inverted U-relation is significant only when diversifiers acquire an unlisted target.
Together, these results suggest that when firms diversify through acquisitions of listed targets, shareholders bear additional cost that is large enough to offset the net benefit of diversification. Also importantly, the differences in result related to the target listing status indicate that the negative wealth effect of conglomerate acquisitions observed in several earlier studies (e.g., Morck et al., 1990; Chevalier, 2004) In the next section, we review the existing theoretical insights, and discuss the trade-off proposition and its empirical prediction. In section 3, we describe our empirical design and data. Empirical results are reported and discussed in section 4.
Section 5 concludes our study.
A trade-off in corporate diversification
Building on the existing insights, we propose that, for firms operating at low levels of diversification, the marginal benefits of diversification exceed the costs at a decreasing rate thereby increasing shareholder wealth, but diversification destroys wealth for firms that diversify beyond the optimal level of diversification. In this section, we review the benefits and costs of diversification, and discuss a testable prediction of the trade-off proposition.
Despite little or no potential for increasing returns to scale, diversification allows firms to exploit scope economies. To the extent that a firm's comparative advantage is feasible in terms of capabilities, value creation can arise from application of fungible knowhow and tacit knowledge across different products, and services of physical assets as common input (Teece, 1982) . Elimination of redundancies across different activities enables multi-segment firms to benefit from savings on the aggregate fixed cost of production (Gomes and Livdan, 2004).
Coinsurance of corporate debt and the resulting increase in borrowing capacity provide financial rationale for diversification (e.g., Lewellen, 1971) . Fluck and Lynch (1999) show that, through such risk reduction, diversification allows firms to obtain financing for their marginally profitable projects to survive a period of distress and subsequently improve in profitability. To the extent that coinsurance alleviates countercyclical deadweight losses such as costly external finance and investment distortions during economic downturns, diversification can reduce firms' systematic risk and cost of capital (Han et al., 2013) . This form of financial synergy is in line with efficient resource allocation in an internal capital market. By becoming multi-segment, firms can bypass the external capital market frictions and achieve more efficient investment decisions (e.g., Gertner et al., 1994; Stein, 1997 Stein (1997) shows that extensive diversification can cause uncorrelated project evaluation errors, which in turn lead to errors in winner picking and resource allocation by headquarters. Consequently, as multi-segment firms pursue further diversification, inefficiencies in their internal coordination and resource allocation arise and become increasingly large.
The complexity of conglomerates also nurtures agency problems and ensuing costs in the internal capital market. 5 Scharfstein and Stein (2000) demonstrate inefficient cross-subsidies in conglomerates due to headquarters' attempt to curb rentseeking by divisional managers. Rajan et al. (2000) argue that because profits generated by divisions with large growths are up for grabs by other divisions with poorer prospects, diversity in investment opportunities creates disincentives to make optimal investments for the large-growth divisions. To improve investment incentives, headquarters transfers funds from higher-growth segments to lower-growth segments.
As Rajan et al. further show, the greater the diversity within a conglomerate the greater is the extent of such suboptimal cross-subsidization.
Graphically, curve CG in figure 1 depicts the wealth effect of increasing costs of diversification. Diversification costs become material and start to produce a non-trivial wealth effect once firms diversify to some degree (point ). As firms diversify further, diversification costs become larger producing an increasingly large counterweight to the marginal benefits.
Taken in isolation, theories demonstrating benefits and theories demonstrating costs of diversification might be viewed as making conflicting predictions. The existing insights are formulated to shed light on different aspects of corporate diversification.
We propose that, when viewed together, the two strands of existing insights jointly imply that the marginal wealth effect of diversification is dominated by the benefits at low levels of diversification, and by the increasingly large offsetting costs as firms become highly diversified. Curve ABDF in figure 1 illustrates this trade-off facing shareholders. Diversification yields a decreasing wealth gain up to point , i.e., the optimal level of diversification. Once firms diversify beyond point , the increasingly large costs more than offset the marginal benefits, leading to an increasingly large wealth loss as depicted by the downward sloping contour DF. Thus, the trade-off proposition predicts an inverted U-relation between shareholder wealth and the degree to which a firm operates in different industrial sectors.
Given that the marginal benefits and costs of diversification facing firms are known to their managers, one would expect wealth-maximizing firms, on average, to operate at, or close to, the optimal level of diversification. To this extent, diversification attempts towards point might be taken to suggest that firms are under-diversified.
However, the dynamics of a firm's life cycle can create an opportunity for the firm to profitably exploit the diversification strategy, or diversify further (Bernardo and Chowdhry, 2002) . For instance, diversification reflects a strategy by which firms search for new profit opportunities in response to an expected decline in the prospects of their current activities (Matsusaka, 2001; Gomes and Livdan, 2004) . Knowing their trade-off also implies that firms on average should carefully diversify and stop diversifying before suffering a wealth loss. For at least two broad reasons, however, firms may diversify beyond point despite the resulting wealth loss. First, diversification allows managers to reduce their employment risk (e.g., Amihud and Lev, 1981) . Second, managers derive private benefits, e.g., entrenchment, from diversification (e.g., Shleifer and Vishny, 1989;  also Aggarwal and Samwick, 2003) . In addition, inefficient diversification may also result from managers' overconfidence in their ability to extract gain from operating multiple businesses (see Roll, 1986) . Inefficient diversification is more likely in large conglomerates. It is the complexity of a large internal capital market that shelters wasteful investments, due to either managerial objectives or hubris, from the external market discipline.
The literature distinguishes between related and unrelated diversification. The key idea of the trade-off proposition rests simply on there being a material difference in the nature of business operation, on either the production or sales side, or both.
Therefore, we view the proposition as speaking to unrelated rather than related diversification. To the extent that investment motives differ between related and unrelated diversification, we conjecture that the trade-off prediction is unlikely to hold for related diversification.
Empirical design
The focus of our empirical analysis is to examine whether the trade-off proposition describes how corporate diversification affects shareholder wealth. In this section, we present our empirical design and the sample used in testing the proposition.
Testing the trade-off prediction -the inverted U-relation
One direct test of the predicted inverted U-relation between shareholder wealth and the degree of diversification in Figure 1 is to observe a change in wealth as a firm diversifies. Since the relation is quadratic and point A can be viewed as the level of wealth in a single-segment firm , wealth in a multi-segment firm can be generally expressed as:
(1) ,
where is the degree of diversification, and and are model parameters. For a singlesegment firm, 0. A wealth change ∆ due to a diversification attempt is then the difference between wealth before , and after , diversification:
(2) ∆ , , , where and are the degree of diversification before and after the firm diversifies, respectively. Defining , equation (2) becomes:
(3) ∆ 2 .
The trade-off proposition predicts that b and c from equation (3) have a positive and negative empirical value, respectively.
To test this prediction, we estimate variants of the regression model in (4):
∆ is the wealth change due to a given diversification attempt by firm i. , is the firm's degree of diversification before diversifying, and the degree of diversification the firm adds to its corporate portfolio through its diversification attempt. Conditional on making a diversification attempt, the trade-off proposition predicts a positive sign for and negative sign for .
Since acquisitions are the common means through which firms diversify, we estimate equation (4) using diversifying acquisitions as a proxy for diversification attempts. We measure ∆ as market-adjusted excess return to diversifying acquirer i, i.e., acquirer return minus return on the CRSP value-weighted index, over the five-day period (−2, +2) surrounding the announcement date. 6 We use the market-adjusted model because the conventional approach to estimating announcement-period excess returns (see Brown and Warner, 1985) requires a long pre-event period for estimating the model parameters. As reported below, a large number of our sample firms make a prior acquisition in periods immediately preceding their current acquisition. Hence, a substantial portion of our sample firms lacks a sufficiently long estimation period that is free from the event under analysis. For the same reason, our approach has been adopted by several others (e.g., Fuller et al., 2002) . Brown and Warner (1980) show that for short windows, adjusting for the systematic (beta) risk does not improve precision of abnormal return estimates.
Identifying diversification attempts
One common way to identify a diversifying, or unrelated, acquisition is to observe a deal in which the acquirer and target have different primary 2-digit SIC codes. 7 However, two different 2-digit industries may be related, especially vertically (see, e.g., Fan and Lang, 2000; Ozbas and Scharfstein, 2010 ). An acquisition involving firms from different 2-digit industries may be an upstream or downstream integration rather than an attempt to achieve unrelated diversification. To address this concern, we define a diversifying acquisition as (i) a deal in which the acquirer and target have different primary 2-digit SIC industries where (ii) the degree of vertical relatedness between the acquirer and target primary industries is no greater than 5%.
We calculate a measure of vertical relatedness as in Fan and Lang (2000) . 8 This measure is based on the industry input-output (IO) data provided by the Bureau of Economic Analysis (BEA). 9 Although our 5% cut-off appears small and is much stricter than the 10% cut-off adopted by Ozbas and Scharfstein (2010) , our cut-off should be viewed as the lower bound of true relatedness. As pointed out by Fan and Goyal (2006), because the IO data is based on the value of shipments, a relatedness measure would be much larger if it was based on production costs. Nevertheless, we repeat all of our tests using the 10% cut-off, and find qualitatively similar results (untabulated). All of our untabulated results are available on request.
Measuring the degree of diversification
The formal test of the trade-off prediction in equation (4) requires empirical estimates of , and around the bid announcement. Using the number of 2-digit SIC codes (henceforth, segments) is the directly applicable approach. This is because it allows both , , and crucially, , to be estimated from actual data around the time of a bid announcement. Thus, we use the number of segments of acquirer i observed before the bid announcement as a proxy for , . Our proxy for is the number of new segments added through an acquisition to the existing segments of acquirer i. Thus, is the number of the target's segments, observed before the bid announcement, that are not the same as any of the acquirer's existing segments.
We recognize that the number of segments is an imperfect measure of diversification as it weights large and small segments equally. This equal-weighting may segment of conglomerate firms". Though innovative and useful in several other contexts, their measure is not applicable to tests involving diversifying acquisitions by multi-segment firms in our study. 9 The BEA updates its survey and IO data every five years, and the industry definitions change from update to update. Therefore, in calculating a measure of relatedness for each deal, we match the IO definitions in the 1987 survey to the sample deals made between 1990 and 1991: our sample period begins in 1990. Similarly, the 1992 definitions are matched to deals made between 1992 and 1996, the 1997 definitions to deals made during 1997 and 2001, and so on. The BEA adopts NAICS codes for its 1997 survey onwards. We use SIC codes for matching IO definitions to deals made between 1990 and 1996, and NAICS codes, as provided by the SDC, for deals made in 1997 onwards.
introduce noise to our diversification measure. However, this is not of serious concern as the effect of such noise would be to bias our analysis away from finding significant results. Alternative to the use of the number of segments is a Herfindahl index, which takes into account segment size. However, using the index would require to be estimated using annual change in the reported segment data. This is not practical because it is common that firms make multiple acquisitions within a year. As reported in section 3.2, such multiple acquisitions are also common in our sample. Nevertheless, we repeat the analysis in Table 4 using an asset-based Herfindahl index as a proxy for , with sample partitioning as in Table 2 of Lang and Stulz (1994) . The results, reported in Table A .I, exhibit a pattern similar to, though less discernible than, the pattern observed in Table 4 . 10 This suggests that the assumption of equal weights is unlikely to render the use of the number of segments overly noisy in our application.
In estimating , and in diversifying acquisitions, we do not adjust for vertical relatedness between a pair of segments. Treating two vertically related segments of a firm as one segment would likely understate both the benefits (e.g., debt coinsurance) and costs (e.g., inefficiencies arising from intensive internal coordination) associated with operating multiple segments. To the extent that a typical firm stops diversifying before the costs become material or exceed the benefits as implied by the trade-off proposition, the adjustment would understate the benefits more than the costs, thereby imposing a downward bias on the estimate of ∆ (i.e., the net benefit from diversification). If this non-adjustment for vertical relatedness introduces non-trivial noise to our analysis, it will tilt our results towards being insignificant. 10 The trade-off predicts that gains to diversifying acquirers ∆ decline in , . In both mean and median, Table 4 shows that the gains monotonically decline in the diversifier number of segments. When using the Herfindahl index, such a monotonic pattern is less pronounced, especially in the median. The less discernible pattern associated with the use of the index may be attributable to the noise introduced by multiple acquisitions made within a year. The median results are not tabulated.
Data and sample
Our sample is drawn from the completed transactions reported in the Thomson Financial (SDC Platinum) U.S. Mergers and Acquisitions database with the initial bid announced between January 1, 1990 and December 31, 2010. Since the focus of our study is on industrial diversification, we examine only domestic acquisitions. 11 We require that the acquiring firm is a publicly traded firm listed on the Center for Research in Security Prices (CRSP) and Compustat files during the period of 11 days before through two days after the announcement date. We also require that acquirers have non-negative total assets. Target firms can be a publicly traded firm, subsidiary company, or privately held entity. To ensure that our sample consists of material transactions that are not transactions to clean up the remaining interests, we further require that (i) the deal value (excluding fees and expenses) is at least $1 million and (ii) the acquirer holds less than 50% of the shares in the target before the bid announcement.
In identifying diversification attempts, we use the SIC codes reported by the SDC.
As pointed out by Kahle and Walkling (1996) , SIC codes change over time for many firms, thereby making the codes provided by Compustat, which are the latest codes and ones accessible to researchers, an inaccurate description of the firm's industrial structure in prior years. As noted by Schlingemann et al. (2002) , the SIC coding in the SDC may differ from that in Compustat. We check at the 2-digit level and find that the coding is identical between these two sources. When identifying diversification attempts in 1997 onwards, we also use the SDC as a source for NAICS codes. Fifty-two percent of diversifiers add only one segment to their corporate portfolio, and 14% of them add two segments. About three quarters of diversifiers end up being moderately diversified firms (i.e., operating in four or fewer segments) following a given diversification attempt. These statistics suggest that firms appear to diversify cautiously, in line with the positive gains to diversifiers observed in Panel A.
Sample characteristics and control variables
Because we use acquisitions as a lab for testing the trade-off prediction, we also incorporate into equation (4) as control variables the known determinants of acquirer announcement-period gain (see Moeller et al., 2004) . 15 The predicted inverted Urelation is a function of both and . Therefore, we report in Table 2 statistics for diversifying acquisitions across different levels of existing diversification and added diversification. We know of no theoretical guidance on how to distinguish between moderately and highly diversified firms, and as a result, divide the sample diversifying deals into three groups based on the diversifier pre-acquisition number of segments as in Shin and Stulz (1998 This pattern is also consistent with the association between diversified firms and low valuation reported in earlier studies (e.g., Lang and Stulz, 1994) . The free cash flow hypothesis posits that large free cash flow facilitates empire-building or wasteful investments by managers, and that leverage subjects managers to the disciplinary role of debt. In both mean and median, free cash flow and leverage monotonically rise in the diversifier number of segments. Although none of these monotonic patterns is systematically observed across the number of added segments, the variations are statistically significant in most cases.
Panel B presents statistics for deal characteristics. Recent studies report that acquirer gain is larger when the target is an unlisted firm (either a private entity or subsidiary) than when it is a publicly traded firm. The frequencies of subsidiary and public targets monotonically rise in the diversifier number of segments while the opposite holds for the frequency of private targets. Although these frequencies do not monotonically vary across the number of added segments, the variations are significant for private and public targets. Existing evidence shows that acquirer gain is more positive with pure cash financing than with pure equity financing when targets are public firms, and the relation reverses when targets are unlisted firms. Pure cash financing is monotonically more frequent as the diversifier number of segments increases, and the opposite holds for pure equity financing. However, the financing patterns are much less discernible across the number of added segments. Ample evidence suggests that larger deals produce a greater impact on acquirer gain. In both mean and median, the relative size of a deal monotonically decreases in the diversifier number of segments. Although the variations are monotonic only in the median, relative size generally increases in the number of added segments reflecting multi-segment targets being generally larger than single-segment targets. As a measure of competition for the target, we adopt an index of target industry liquidity and calculate it following An alternative proxy for competition for targets is the observed presence of multiple bids. Less than 1% of the sample targets receives multiple bids as reported in the SDC. The literature suggests that acquirer gains vary between tender offers and mergers, and between hostile and friendly transactions. Only 3.6% of our sample diversifiers make a tender offer, and less than 1% of them make a hostile bid. This is not surprising as the vast majority (86%) of our sample diversifiers acquire an unlisted target. Although we do not include these known determinants in our main analysis, untabulated results show that including them makes virtually no change to the key findings.
Empirical evidence on the trade-off
In the following subsections, we present evidence on the trade-off proposition, including refutability of the proposition. Since we use diversifying acquisitions as a proxy for diversification attempts, we also address an implication of the listing effect, one important stylized fact from the recent M&As literature, on the net benefit of diversification.
The inverted-U relation in diversifying acquisitions
Conditional on making a diversification attempt, the trade-off proposition predicts a positive sign for and negative sign for in equation (4). Table 3 reports regression results from estimating variants of equation (4) for acquirers in diversifying acquisitions. Model (1) is the baseline model, which does not include any control variables. Consistent with the prediction, both (1.319) and (−0.103) not only have the correct signs, but also are significant. These coefficient estimates together provide evidence that acquirer gains from diversifying acquisitions follow an inverted U-relation between wealth and the degree to which a firm operates in different industrial sectors.
Specifically, the positive sign of indicates that there is an important marginal benefit from diversifying. As reflected by the negative sign of , however, if firms diversify to achieve some very high degree of diversification, significant costs will arise and become increasingly large to eventually more than offset the benefits. These findings support the proposition that the marginal benefits of diversification exceed the costs at relatively low levels of diversification, and the opposite holds as firms diversify beyond some optimal level.
Given the fluctuations in the number of diversifying deals across years observed in Panel A of Table 1 , model (2) incorporates year fixed effects. Both and remain significant with the correct signs. The magnitude of both coefficients remains virtually unchanged. To address the potential industry effects, we also include industry fixed effects in model (3). The results for both coefficients remain practically unchanged, suggesting that the trade-off prediction is robust to both year and industry specific effects. In model (4), we add the control variables discussed in section 3.3. Both and still remain significant with the correct signs. However, it is possible that some of the firm and deal characteristics are endogenously determined. 16 Importantly, these characteristics may also be correlated with the extent to which firms are diversified and/or further diversify. If firms diversify in response to an expected decline in their current activities, for example, and , are likely to be correlated with Tobin's q as a proxy for growth prospects. Such correlations, if present, could bias the values and significance of and . Since both of the coefficients remain significant and have the correct signs either with or without the control variables, it is unlikely that our key results are driven by correlations among the covariates.
Nevertheless, one potential inference problem remains in models (1) through (4). Different firms diversify for different reasons. That is, some firms may gain more or less from diversifying acquisitions than others due to their firm-specific characteristics.
Indeed, as mentioned in section 2, diversification motives can vary depending on how diversified firms already are, which is firm-specific. To this extent, the results from models (1) through (4) may well be biased by unobserved firm-specific factors. To address the potential effects of such factors in estimating the wealth effects of marginal diversification, we incorporate firm fixed effects.
Model (5) includes firm and year fixed effects. Notably, the adjusted of 32% in model (5) is substantially larger than those in models (1) through (4), which are less than 4%. Thus, firm-specific factors account for a relatively large proportion of variation in the gain from diversification attempts: much larger than the industry and year specific effects as well as the control variables do together. Such a large improvement in the adjusted is in line with the results reported in prior cross-sectional studies (see Campa and Kedia, 2002; Aggarwal and Samwick, 2003) . In model (6), we rerun model (5) by including the control variables. In both models, both and remain significant with the correct signs. Moreover, these coefficient estimates have comparable magnitude to their counterparts in models (1) through (3), and to a somewhat lesser extent, model (4). These results indicate that the inverted U-relation predicted by the trade-off is also robust to the effects of unobserved firm-specific factors. To further address the endogeneity problem discussed above, we rerun model (6) without accounting for firm-specific factors imply, for an average diversifier in the full sample, an optimal degree of diversification that is around 6.5 segments: with a small exception of the model (4) estimates, which imply 7.6 segments. The estimates remain largely stable after accounting for firm-specific factors, i.e., around six segments as implied by the values of and in models (5) and (6). Thus, firms that already operate in six or more different segments prior to acquisition are likely to suffer losses from further diversification.
Given the implied optimum of around six segments, the distribution of the postacquisition number of segments for diversifiers reported in Panel B of Table 1 could be interpreted to suggest that firms that diversify through acquisitions are systematically under-diversified. Eighty-eight percent of the sample diversifiers operate in five or fewer segments following a given diversifying attempt, with almost 60% operating in only three or fewer segments. This interpretation is rather comforting as it is compatible with frictions inherent in corporate decisions. If the decision to diversify was costlessly reversible, one would expect to observe many more diversifiers operating in six segments, or thereabout, after their diversification attempt. However, a diversifying decision is not costlessly reversible (Denis et al., 1997; Gomes and Livdan, 2004) . Such irreversibility may well restrain firms from moving to the known optimum in a given attempt.
Turning to the control variables, which are included in models (4) and (6) In sum, the results in Table 3 provide strong empirical support for the trade-off prediction and intuitive evidence on when the marginal benefits of diversification exceed the costs, and vice versa. Diversification increases wealth when firms operate at low levels of diversifications. The wealth gain decreases as firms continue to diversify. If firms pursue diversification beyond the optimal level, they will hurt their shareholders.
These findings are also in line with corporate diversification having both the bright side and the dark side on shareholder wealth.
Unconditional estimates of diversification gains and losses
While the evidence reported in Table 3 provides an important understanding of how diversification affects wealth, it does not tell us the magnitude of the gains from diversifying towards the optimal level or losses from diversifying beyond the optimal level. We now address this fundamental issue. Given the implied optimal diversification level of around six segments from the estimates in Table 3 , we report announcementperiod excess returns for three groups of diversifiers: single-segment; already operating in two to five segments; and already operating in six or more segments before diversifying. For each group, we also report gains across different degrees of added diversification: 0; 1; and 2 or more segments added. Results are reported in Table 4 .
In the full sample, as shown in the second column, single-segment diversifiers (2.49%) and diversifiers already operating in two to five segments (1.60%) both earn a significant average announcement-period excess return. Looking across the numbers of new segments added, both groups of diversifiers consistently earn significant gains whether or not they diversify into a new territory. Since these diversifiers are firms operating below the implied optimal number of segments, these results are consistent with value creation from optimal diversification.
Interestingly, diversifiers already operating in six or more segments do not suffer a loss, but instead, earn a marginally significant gain of 0.66% (at the 10% level).
At variance with the other two groups that operate below the implied optimum before acquisition, however, the gain to these highly diversified firms appears to be driven by the gain from deals that do not add a new segment to their portfolio. When highly diversified firms add new segments to their portfolio, their gain drops to being small and insignificant. Considering that very few highly diversified firms pursue further diversification and that most firms add no more than two new segments to their portfolio as observed in Panel B of Table 1 , these results are consistent with the view that firms generally diversify cautiously and stop diversifying before suffering losses.
Careful diversification attempts are consistent with firms trading off between the benefits and costs of diversification facing shareholders.
One prima facie implication of the trade-off proposition visible from Figure 1 is that the wealth gain ∆ from diversification attempts should strictly decrease in diversifiers' existing degree of diversification. In the full sample, diversifier gains monotonically drop in the diversifier number of segments. The F-statistic (6.69) rejects the null hypothesis that these gains are equal to each other. Untabulated results confirm that the gain to single-segment diversifiers (2.49%) is significantly higher than the gain to diversifiers operating in two to five segments (1.60%), and both of these gains are significantly higher that the gain to the group with the highest degree of diversification (0.66%). Such monotonic pattern persists when diversifiers add either one or two or more new segments to their portfolio. When there is no new segment added, the gains do not differ across diversifier numbers of segments. It should be noted that, in these deals, diversifiers do not move into a new territory. Overall, this pattern of wealth gains supports the trade-off implication. Also importantly, this gain pattern extends the existing literature that reports that firm value drops as firms become multi-segment from being single-segment but that the discount does not become larger as the number of segments increases beyond two (see Lang and Stulz, 1994; Servaes, 1996) . The evidence in Table 4 shows that the wealth effect of diversifying through acquisition is generally positive and declines in the degree to which firms already operate in different industrial sectors. The median results (untabulated) are very similar and would yield the same conclusion.
Focused and vertically related acquisitions
The findings reported above provide strong empirical support for the trade-off proposition. We next assess refutability of the proposition: that is, whether the findings are chance results. To do so, we rerun the analysis in Table 3 for non-diversifying deals.
These deals are acquisitions in which (i) the acquirer and target share the same primary 2-digit segment, or (ii) the acquirer and target have different but vertically related primary segments. In focused deals, the term in equation (4) by definition is the number of newly added segments that is the target's non-core or peripheral business. In vertically related deals, the term is not an outcome of a diversification attempt as the acquirer is a firm seeking upstream or downstream integration. Hence, the inverted Urelation should not describe gains from acquisitions that do not increase the degree of diversification in an economically important way, i.e., when firms do not intend to diversify. Results are reported in Table 5 . To save space, we discuss only the key results, i.e., estimates of and , in this and remaining analyses.
Focused deals are analyzed in model (1). Both (0.732) and (−0.074) are insignificant and smaller in magnitude than their counterparts in Table 3 . Model (2) shows that both (−1.592) and (0.073) for vertically related deals are also insignificant although their signs are opposite to the trade-off prediction. Given that acquirers and their target have different primary segments in both diversifying deals and vertically related deals, the model (2) results stand in sharp contrast to their counterparts in Table 3 . Taken together, the inverted U-relation between wealth and the degree of diversification persistently observed in Table 3 does not describe gains from either focused or vertically related acquisitions. The relation is unique only to diversifying acquisitions. Acquirer gains from non-diversifying acquisitions are not a function of the benefits and costs of diversification that form the trade-off proposition.
The values of and for focused deals suggest that additional diversification that comes from the target's non-core business(es) is unlikely to reflect a diversification attempt. Given the significant evidence for diversifying deals, the results for vertically related deals confirm the importance of accounting for vertical relatedness between the acquirer and target in identifying an acquisition that is a proxy for the decision to diversify. The variations in result between diversifying and non-diversifying (either vertically related or focused) acquisitions also indicate that our measure of the degree of diversification is unlikely to be overly noisy.
Firms making both diversifying and non-diversifying acquisitions
As reported in section 3.2, about one-third of unique acquirers in the sample make both diversifying and non-diversifying deals. Such co-existence of different capital investment strategies by the same firms allows us to subject the trade-off proposition to a further test. If the proposition is a robust description of how diversification affects shareholder wealth, the value of the same firms should exhibit the inverted U-behavior when the firms make a diversifying deal at some time, but does not exhibit this behavior when the firms make a non-diversifying deal at some other time. To test this hypothesis, we analyze diversifying deals in which the acquirer makes at least one non-diversifying deal, either vertically related or focused, during the preceding three-year period. For comparison, we also analyze vertically related and focused deals in which the acquirer makes a prior deal of different type. Results are reported in Table 6 .
Model (1) they, too, have the wrong sign. For all models, the key results (untabulated) remain very similar when we adopt a five-year window preceding the current deal or no time restriction in identifying a prior deal. Together, these findings suggest that even for firms that pursue different investment strategies at different points in time, the inverted U-relation between wealth and the degree of diversification describes only gains from the diversification strategy. The inverted U-relation prevails despite the presence of non-diversifying investments by the same firm, consistent with the trade-off proposition being a robust description of how corporate diversification affects wealth.
Listing status of target firms
One important stylized fact from the recent M&As literature is the listing effect:
firms suffer a small announcement-period loss when acquiring a publicly listed target, but a significant gain when acquiring an unlisted target (e.g., Faccio et al., 2006; Netter et al., 2011) . 18 Earlier acquisition studies of corporate diversification mostly employ a sample of acquisitions of publicly listed targets and report losses to acquirers of targets from a different industry (e.g., Morck et al., 1990; Chevalier, 2004) . If these losses are attributable to the listing effect, one fundamental issue facing diversifier shareholders is that even when diversification in and of itself offers a net benefit, they may not gain, and can suffer losses, from diversifying attempts through acquisition of a listed target. To this extent, an immediate implication of the listing effect on the trade-off prediction is that should be zero when firms diversify through acquisitions of listed targets and remain significantly positive only for diversifying acquisitions of unlisted targets.
In trying to understand the implication of the listing effect, we first gauge how diversifier shareholders fare in acquisitions of listed targets relative to acquisitions of unlisted targets. We know of no prior study that comparatively analyzes acquirer announcement-period gains from diversifying acquisitions of listed and unlisted targets.
Panel A of Table 7 shows that diversifiers acquiring a listed target suffer an insignificant average loss (−0.50%) whereas diversi iers acquiring an unlisted target earn a significant gain (2.12%). The difference between these two excess returns is also 18 While the evidence in Officer (2007) suggests that the listing effect may be related to the liquidity premium firms pay when buying a listed target relative to an unlisted target, Faccio et al. (2006, p. 197) conclude from their analysis that "[t]he fundamental factors that give rise to this listing effect, .. . , remain elusive". significant. 19 As reported in Panel B, this listing effect also persists across diversifier numbers of segments. These results suggest that it is difficult for shareholders to reap any expected diversification gain by acquiring a listed target. When acquiring an unlisted target, on the contrary, diversifier shareholders enjoy a significant net benefit.
This finding is in line with the insight that firms commonly diversify through private acquisitions (Graham et al., 2002) . In relation to the trade-off implication, consistently, only for unlisted-target acquisitions do diversifier gains monotonically decline in the diversifier number of segments in a statistically reliable fashion. Table 8 reports the implication of the listing effect on the relation between wealth and the degree of diversification. For diversifying acquisitions of listed targets, as shown in model (1), is insignificant, confirming that shareholders do not gain from diversification when the target is a listed firm. is also insignificant. However, this result is not necessarily a complete surprise. Given that firms typically do not diversify beyond the optimal level as indicated by the findings reported above, is likely to become insignificant if the benefit from marginal diversification (i.e., ) is eaten up by the cost associated with acquiring a publicly listed target. These insignificant results suggest that the trade-off proposition does not describe gains to firms that diversify through acquisitions of listed targets. This finding is in line with the stylized fact that there is no reliable gain available to acquirer shareholders when the target is a publicly traded company.
In sharp contrast, model (2) shows that both (1.476) and (−0.138) are significant and have the signs as predicted by the trade-off proposition. These results are consistent with the significant gains to diversifiers acquiring an unlisted target 19 Untabulated results show that this significant listing effect also exists for vertically related and focused deals. For diversifying as well as non-diversifying acquisitions, results for the medians are very similar. observed in Table 7 . Thus, the trade-off proposition explains diversification gains from acquisitions of unlisted targets, the common means through which firms diversify. Also importantly, this deviation from the model (1) results and the differences in result with respect to the target listing status observed in Table 7 together raise the possibility that the negative wealth effect of diversifying acquisitions reported in several earlier studies is driven by the listing effect.
We also assess whether the inverted U-relation describes acquirer gains from non-diversifying acquisitions of listed or unlisted targets. For vertically related acquisitions, models (3) and (4) display results for acquisitions of listed and unlisted targets, respectively. Both and are insignificant in both models, and have the wrong sign in model (4). 20 As shown in models (5) and (6) 
Conclusion
Amid voluminous research, one central question about corporate diversification remains: how does diversification affect shareholder wealth? We propose that at low levels of diversification the marginal benefits of diversification exceed the costs yielding a wealth increase, and that the wealth increase becomes smaller as firms diversify 20 The coefficient of free cash flow in model (3) is extremely large, pointing out to the presence of outliers. We therefore rerun model (3), as well as all other models in Table 8 , without free cash flow. The key results (untabulated) remain unaffected.
further and turns into a wealth loss once firms diversify beyond an optimal level. This trade-off facing shareholders predicts an inverted U-relation between shareholder wealth and the degree of diversification.
Using diversifying acquisitions as a proxy for diversification attempts, we find strong empirical support for the trade-off proposition. At low levels of diversification, diversifying acquisitions significantly increase the wealth of acquirer shareholders at a decreasing rate, implying a wealth loss if firms diversify beyond the optimal level of diversification. Thus, the inverted U-relation predicted by the trade-off proposition describes how corporate diversification affects wealth. Our analysis further shows that diversification gains monotonically and significantly decline in diversifiers' existing degree of diversification. Regardless of their existing degree of diversification, however, diversifiers typically gain from their diversification attempts. Data also reveals that most diversifiers do not diversify beyond the optimal level. These additional findings together suggest that firms diversify cautiously and stop diversifying before the marginal benefits are offset by the costs.
Our study provides evidence on when the benefits of corporate diversification are likely to exceed the costs and vice versa, thereby addressing the debate on how diversification affects shareholder wealth. In addition, the evidence in our study indicates that diversification is an efficient corporate strategy. This is in line with the effects of target listing status observed in our sample, which suggest that the negative wealth effect of diversifying acquisitions reported in much of the earlier literature may well be the listing effect in disguise. Thus, our work also offers an understanding of the large prevalence of conglomerates in the U.S. economy.
Table 1 Sample distributions
The sample consists of acquisitions made by firms that make acquisitions during 1990-2010. Diversifying acquisitions are deals in which the acquirer and target have different primary 2-digit SIC industries where the degree of vertical relatedness between the acquirer and target primary industries is no greater than 5%. Vertically related acquisitions are deals in which the acquirer and target have different primary 2-digit SIC industries but the degree of vertical relatedness between their primary industries is greater than 5%. Focused acquisitions are deals in which the acquirer and target share the same primary 2-digit SIC industry. Panel A reports distributions of the sample acquisitions and percentage excess returns across announcement years during the sample period. Panel B reports the cumulative distribution statistics for acquirers and targets in diversifying acquisitions: the pre-acquisition number of segments for acquirers and targets, the number of new segments added through a given acquisition, and the total number of segments acquirers have following a given acquisition. The sample consists of the 4,621 diversifying acquisitions made during 1990-2010. The sample deals are divided into groups of diversifier pre-acquisition numbers of segments (single segment, 2 to 4 segments, and 5 or more segments), and into groups of numbers of new segments (0, 1, and 2 or more segments) that are added per deal to the diversifier's corporate portfolio. Panels A and B report diversifier and deals characteristics, respectively. Total assets are book total assets for year ending before the announcement date (day 0). A proxy for Tobin's q is firm market value divided by book total assets, where firm market value is calculated as book total assets minus book value of common equity plus market cap. Market cap is the market value of common equity observed 11 days before day 0. Free cash flow is the ratio of earnings before interests, taxes and depreciation minus capital expenditure to firm market value. Leverage is book total assets minus book value of common equity scaled by firm market value. Relative size is the ratio of transaction value (excluding fees and expenses) to market cap of the diversifier. The target industry liquidity index is calculated following Schlingemann et al. (2002) : the value of all corporate control transactions made within the target's 2-digit SIC code industry and year of acquisition divided by the total book value of assets of all firms in the same industry and year. The statistics reported for target listing status and payment methods are proportions. Private, subsidiary and public targets are, respectively, independent private companies or assets, subsidiaries of a listed parent, and publicly traded companies. All cash (all stock) deals are deals financed with 100% cash (common stock). ***, **, and * denote the means, medians (in italics) or proportions being significantly unequal, across diversifier pre-acquisition numbers of segments or the numbers of new segments added, at the 1%, 5% and 10% levels, respectively. 
Regression analysis of gains to diversifying acquirers
Results from estimating variants of equation (4) for acquirers in diversifying acquisitions are reported. In all models, the dependent variable is the acquirer announcement-period gain. is the number of new segments added through an acquisition by acquirer i, and , the acquirer's pre-acquisition number of segments. Acquirer size is book total assets. The private target and public target dummy variables are 1(0) if the target is an independent private target, and publicly traded target, respectively (otherwise). The all cash and all stock dummy variables are 1(0) if the deal is financed purely, respectively, with cash and with stock (otherwise). All other explanatory variables are defined as in Table 2 . In parentheses is pvalue based on the White standard errors that are robust to clustering at the acquirer level. Average percentage announcement-period gains to acquirers in diversifying acquisitions are reported. Diversifying acquirers (diversifiers) are divided into groups based on their pre-acquisition number of segments: single-segment; 2 to 5 segments; and 6 or more segments. For each group, results are also reported by the number of new segments added through a given acquisition: 0; 1; and 2 or more segments. The F-statistics allowing for unequal variances are reported for the null hypothesis of acquirer gain being equal across acquirer groups. In parentheses is p-value. In brackets is sample size. 
Diversifier number of segments

Table 5 Regression analysis of gains to non-diversifying acquirers
Results from estimating a variant of equation (4) for acquirers in non-diversifying acquisitions are reported. The dependent variable is the acquirer announcement-period gain. All explanatory variables are defined as in Tables 2 and 3 . Models (1) and (2) report results for acquirers in focused and vertically related acquisitions, respectively. In parentheses is p-value based on the White standard errors that are robust to clustering at the acquirer level. 
Regression analysis of gains to acquirers that make both diversifying and non-diversifying acquisitions
Results from estimating a variant of equation (4) for acquirers that make both diversifying and nondiversifying acquisitions are reported. The dependent variable is the acquirer announcement-period gain.
All explanatory variables are defined as in Tables 2 and 3 . Model (1) reports results for diversifying acquisitions. Models (2) and (3) report results for focused and vertically related acquisitions, respectively. In parentheses is p-value based on the White standard errors that are robust to clustering at the acquirer level. Average percentage announcement−period gains to acquirers in diversifying acquisitions of listed targets and diversifying acquisitions of unlisted targets are reported. Diversifying acquirers (diversifiers) are divided according to the listing status of their target. For each target listing status, results are also reported by the diversifier pre−acquisition number of segments: single−segment; 2 to 5 segments; and 6 or more segments. Significance of the difference in gain between acquirers of listed and unlisted targets is based on an independent−samples t−test allowing for unequal variances. The F−statistics allowing for unequal variances are reported for the null hypothesis of acquirer gain being equal across acquirer groups. In parentheses is p−value. In brackets is sample size. 
Table 8 Regression analysis of gains to acquirers and target listing status
Results from estimating a variant of equation (4) for acquirers in diversifying acquisitions, vertically related acquisitions, and focused acquisitions are reported. The dependent variable is the acquirer announcement−period gain. All explanatory variables are defined as in Tables 2 and 3 . Models (1), (3) and (5) report results for acquisitions of listed targets. Models (2), (4) and (6) report results for acquisitions of unlisted targets. In parentheses is p−value based on the White standard errors that are robust to clustering at the acquirer level.
Diversifying
Vertically related Focused Table A 
.I Announcement−period gains to diversifying acquirers using a Herfindahl index
Average percentage announcement−period gains to acquirers in diversifying acquisitions are reported. Diversifying acquirers (diversifiers) are divided into groups based on their pre−acquisition asset−based Herfindahl index (H): H = 1; 0.8 < H < 1; 0.6 < H < 0.8; 0.4 < H < 0.6; and 0.0 < H < 0.4. For each group, results are also reported by the number of new segments added through a given acquisition: 0; 1; and 2 or more segments. The F−statistics allowing for unequal variances are reported for the null hypothesis of acquirer gain being equal across acquirer groups. In parentheses is p−value. In brackets is sample size. 
